Novel post-translational regulation of TCR expression in CD4+CD8+ thymocytes influenced by CD4.
Expression of the multicomponent T-cell antigen receptor (TCR) complex on the surface of thymocytes is developmentally controlled. Most immature CD4-CD8- 'double negative' and CD4+CD8+ 'double positive' thymocytes express either no or few TCR on their surface, and maturation to CD4+CD8- or CD4-CD8+ 'single positive' thymocytes is accompanied by a dramatic increase in the number of surface TCR complexes. Although the initial appearance of TCR during differentiation results from rearrangement and initiation of transcription of TCR genes in the thymus, the mechanisms regulating the quantitative changes in TCR expression during intrathymic differentiation are unknown. Surface TCR levels in T-hybridoma cells can be quantitatively regulated by a series of post-translational processes, including sorting to alternative intracellular compartments and degradation, which ensure that only fully and correctly assembled receptor complexes are efficiently transported to the cell surface. Quantitative increases in TCR expression on the surface of CD4+CD8+ thymocytes occur in vivo in response to anti-CD4 antibody treatment. Here we present evidence that immature CD4+CD8+ thymocytes normally retain and degrade in the endoplasmic reticulum greater than 90% of some endogenously synthesized TCR chains, and that the increased surface TCR expression on immature CD4+CD8+ thymocytes induced by anti-CD4 is due to an increase in the escape of newly synthesized receptor chains from the endoplasmic reticulum, and is not due to increases in RNA levels, translation, or assembly. Post-translational mechanisms therefore control the levels of TCR complexes on CD4+CD8+ thymocytes, and these mechanisms can be modulated by signalling through CD4 surface molecules.